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APPENDIX A

Algorithm 1
Joint inversion based on the GN method of gravity and magnetic data

a) Initialization:

Prepare gravity and magnetic data d, and d,, reference density model mlrEf , reference

magnetization model m;ef , the range of density values (m; , mr )and the range of magnetization values
(m;,m;). Set the weighting parameters p, and p, of the correlation-analysis constraints. Calculate
the initial regularization parameters A’ and A according to the L-curve method, and adopt 1! and

Ay to perform separate inversions for gravity and magnetic data. The recovered density model and the
recovered magnetization model obtained by the separate inversions are used as the initial density model
mlo and initial magnetization model mg for the joint inversion. Let k=0. Set the maximum number of

iterations K ax and the iteration threshold o©.



b) Joint inversion iteration:
While (k<k, ) and [(d)i1 > G) or ((I)f1 > G)}
k=k+1;

Compute H,, H,, according to equation (7) and compute glk, g;‘ according to equation (9);
Use CG method to calculate A, and then update m =m" +Am,.
Use CG method to calculate Am, and then update m;‘ = mi"] +Am,
. . - k - k
Impose constraint on physical property model to force m; <m  <m, and m; <m; <mj.

Compute ¢} =||d1—Glm1||§ and ¢ :”dz'szz”j'

End While

APPENDIX B

Algorithm 2
The MS-ICG Joint inversion of gravity and magnetic data

a) Initialization:

Prepare gravity and magnetic data d, and d,, reference density model mlrEf , reference

magnetization model m;ef, the range of density values (m;,m:) and the range of magnetization
values (m;,m;) Set the weighting parameters p, and p, for the correlation-analysis constraints,
the initial regularization parameters A] and AJ, and the initial density model m]0 and the initial

magnetization model mg Let k=0, i=0 and calculate w W, .- Set the maximum number of iterations

1,0°

of the outer loop k the maximum number of iterations for the inner loop 1_, the threshold of the

max? max’

outer loop o, the threshold of the inner loop €psS and the value of (.



b) Joint inversion iteration:
While (k<k, ) and [(q); > G) or ((I)fi > 0)} (The outer loop)

k=k+1.
1) Iteration of gravity data.

Update };=)A"q and w,,.

Calculate H,, according to equation (7) and glk according to equation (9).
Let xlo =0 and 1 =d, =g

Calculate ’10 :(le,OrLO )/(le’OHLdeO). Let i=0;

While i<i,

and sqrt(r}r;;) > eps( The inner loop)

ax
i=i+1.

i i-1 i-1 gi—1
Update X =x_ +t d .

P i il i T T
Caleulate d} =1, +fd)" and S =rn, /5.1

Calculate ¢, :(le,irl,i )/(le,iHl,de).
End While

Update m =m" + x..

Impose constraint on density model to force m; <m <m;.
2) Iteration for magnetic data.

Update A5=As'q and w,,.
Calculate H,, and g}.

0 k
Let X, =( and I :dl0 =g,

Calculate tg = (dzT’Ol'L0 )/(dzT,on,kdz,o)‘ Let i=0;



While i<i_, and sqrt(r,,r,,)>eps( The inner loop)
i=i+1.
update parameter xi2 - xiz-l n t;‘l d;—l.

- i il P T T
Calculate d, =h; +4d, p _rz,ir2,i/r2,i-1r2,i—l'

Calculate t; = (d;:irz,i )/(d;:in,de,i)'
End While

k _ kil i
Update m, =m,” +x,.
Impose constraint on magnetization model to force m; <m} <m;.

Compute ¢! =||dl—Glm1||§ and ¢ =||d2‘szz”§'

End While



